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Abstract 
Eucalyptus forest area and total production of eucalyptus oil on Buru Island are the largest in Indonesia. The revenue of 
eucalyptus oil industry in Buru decreased in the last 5 years and is still managed conventionally. The increasing production 
capacity and value added is necessary, because eucalyptus oil is the leading commodity in Buru. Therefore, the development of 
agro-processing eucalyptus oil is one solution to the economic development in Buru. 
This research which is done through: determining the factors that influence the development of agro-processing eucalyptus oil; 
clustering potential development of agro-processing; and the preparation of the development of agro-processing of eucalyptus oil. 
The result of this research, there are 6 development clusters and 2 phases of the roadmap, namely: establishment of new 
industrial cluster, optimization of raw materials cluster, and the increasing of  production capacity efficiently cluster (Factor-
Driven); raw material efficiency cluster, industrial activity maintenance cluster, and product differentiation cluster (Capital-
Driven). 
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1. Introduction 
Agro-industry is an activity that uses the product of the primary sector (agriculture, plantation and forestry) as 
raw materials, designing and providing the equipment and services for the primary sector itself (Austin, 1981). 
Eucalyptus oil is one of the agro-products which is produced in Buru island. 
In general, eucalyptus oil is used in pharmaceuticals and food industry. The fact is Indonesia’s market demand on 
eucalyptus oil for pharmaceutical industry reaches 1,500 tons per year, whereas the current Indonesian production is 
only 500 tons per year. As an addition, Buru Island produces 39% of the eucalyptus oil national production and 48% 
of the eucalyptus raw material production nationwide. However, most of eucalyptus oil from Buru island is produced 
manually and has not  met Indonesia’s National Standard yet. 
Based on these facts, we know that the product of the eucalyptus agriculture in Buru island has not been 
maximally produced. Eucalyptus which supposed to be the most promising commodity has not shown its role in 
society yet. Furthermore, the poverty rate in Buru island is still higher than the average number in Indonesia. Since 
Buru island is an area with the largest production of eucalyptus oil in Indonesia, it is led as an eucalyptus agro-
industrial area in Maluku. In the end, agro-industry is needed to improve the value of Buru’s eucalyptus oil and 
reaches its maximum production quantity. 
The correlation between development of agro-industries in rural area of Buru and economic condition related to 
optimization of the raw material process is caused by some basic principals of agro-industry, Those are: improve the 
quality of the product, and the comparative excellence of an area, improve the ability of human source  and promote 
the most suitable agro-industries which are possibly applied in the developed area, expand the area of agro-industrial 
center that will be continous supplier of raw material, improve the growth of agro-industrial area by bringing the 
subsystem of agribisniss, and bring some facility to grow the industry in the rural area (Wibowo, 1997). 
The indentify the performance of agro-industry of each area (Prasetya, 2009), some dependent varieables are 
needed, those are: production capacity as the main indicator of the agro-industry performance, production value to 
measure the performance of partnerships agro-industries at the local level (Syukri, 2009), and the income growth as 
the criteria of the financial perspective (Gaspersz, 2003). Based on these factors, other factors related to the the 
development of eucalyptus oil agro-industry can be determined. So, the role of each are can be determined as well 
(cluster of production industry), where there are some priority of development and supportive area. 
This study aims to formulate the development of eucalyptus oil agro-industry in Buru island. In the end, the goal 
of this study was to determine the factors that influence the development of the eucalyptus agro-industry, cluster the 
potential of the agro-industry area, and formulate the development of the eucalyptus oil agro-industry in Buru island. 
2. Methods 
In order to find out the masterplan of the eucalyptus oil agro-industry development in Buru island, some stages 
took as follows: 
2.1. Determining factors related the development of agro-industry 
Correlation test was used in order to determine the factors that influence the development of eucalyptus agro-
industry. On this stage, the correlation test carried out on all independent variables into 3 dependent variables. Those 
are the number of home industries, the production value, and the revenue growth of the eucalyptus oil production. 
Bivariat analysis was chosen since the researcher needs to reduce the variables which are not related with the 
research based on the correlation with the dependent variable that has been determined. 
Pearson correlation is chosen based on the measurement scale into the variable which has been tested. 
Furthermore, the purpose of the study is to find out the correlation between the variables that have some interval / 
ratio. 
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2.2. clustering the agro-industrial area 
Hierarchical cluster used to formulate the number of clusters.  Thus, the characteristics of the clusters have 
internal homogeneity within cluster (the similarities between members in a cluster) and the external heterogeneity 
between cluster (the difference between one cluster with another one) (Ken, 2009). Cluster analysis aims to ease the 
masterplan of its development. 
2.3. Formulating the masterplan of eucalyptus agro-industry 
Formulation arranged based on the interview transcript with 6 different stakeholders. 5 steps took to get deep 
understanding related to interview, those are (1) formulate the indication based on the characteristics of each cluster, 
(2) collect the number of stakeholders that are interviewed, (3) arrange the category / coding to be used in the 
analysis, (4) interview and interprete the result into the transcript and (5) interpret, analyze, and develop the data 
from interview transcript. 
3. Result and Discussions 
Buru is one of administrative area in Maluku province which has an area of ± 7595.58 km2. 
 
 
Fig. 1. The Location of Eucalypust forest in Buru 
Buru administrative area consists of 10 districts and 82 villages, this study only held in four sub-districts and 28 
villages which has wide area of eucalyptus forests, including the capital area where is located in District Namlea. 
3.1.  Analyzing Agro-Industrial Development 
Some factors determined to develop eucalyptus oil agro-industry based on the result found in the variable 
concept of agro-industry, the developed area and the regional economic development. All those variables tested into 
three dependent variables, so the variables that did not affect the development of eucalyptus oil agro-industry in 
Kabupaten Buru was reduced. 
The analysis results on some developed factors choosen. Those were: the number of industry, Agglomeration 
index, The quantity of the eucalyptus oil production, the investment cost, the number of worker, raw material, 
unemployment, average income, Roads Infrastructure, group worker ratio, training institute ratio, workers business 
ratio, total population, population distribution, total population graduated from high school, and the distance 
bet;ween industry and settlements. There were 12 factors that gave positive effect, while another 4 factors gave 
negative effect to the development of agro-industry. From all, the researcher found 6 factors which were not related 
and have been reduced from this research. 
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3.2. Determining_Cluster Development 
Hierarchical cluster analysis which based on the factors that influence the development of eucalyptus oil agro-
industry that passed the correlation test was used to determine the cluster. The result of cluster analysis interpreted 
into a dendogram that would be validated by giving some test to make sure the standard deviation was <1 (less than 
one). Besides, the average point of each cluster needs to have different variable. It aimed to find out the 
characteristic of each cluster that could be homogeneity-Internal or Heterogeneity-External. The validation process 
did 4 times. Finally, 6 developments of agro-industrial clusters was choosen. 
 
Fig. 2. Hierarchical cluster analysis 
Table 1. Factors that influence the eucalyptus agro-industry in kabupaten Buru 
Factors Values Effects 
Total home Industry 0,98 Positive 
Agglomeration index 0,93 Positive 
Total eucalyptus oil production 1,00 Positive 
Investment value of eucalyptus Oil 0,93 Positive 
The number of worker 0,95 Positive 
Raw material 0,54 Positive 
Unemployement 0,40 Positive 
Average income 0,63 Positive 
Roads Infrastructure  0,43 Positive 
Group worker ratio 0,89 Positive 
Training institute ratio 0,45 Positive 
Workers business ratio 0,45 Positive 
Total Population -0,44 Negative 
Population density -0,48 Negative 
High school graduated Population -0,46 Negative 
The distance between industry and Settlements -0,57 Negative 
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Furthermore, researcher interpreted the result by identifying the problem in every cluster then compared the 
average variable in each cluster into the average variable from all research area. 
Table 2 Clusters Caracteristics 
Factors Cluster I Cluster II Cluster III Average point 
Total home Industry 0▼ 2▼ 6▼ 15 
Agglomeration index 0,00▼ 0,42▼ 2,39▼ 4,37 
Total production (Kg.000) 0▼ 2▼ 6▼ 25 
Investment value (Rp.000.000) 0▼ 2▼ 6▼ 33 
Total worker (Jiwa) 0▼ 13▼ 39▼ 142 
Raw material (Kg.000) 31▼ 133▲ 54▼ 74 
Distance of  industry - settlement(Km) - 3,75▼ 0,67▲ 1,95 
Total unemployement (Jiwa) 16▼ 23▲ 14▼ 22 
Workers income (Rp.000/bln) - 1.197▼ 1.172▼ 1.326 
Total population (Jiwa) 1.379▲ 1.725▲ 1.238▲ 3.849 
Population density (Jiwa/Km2) 13,4▲ 25,1▲ 20,7▲ 35,3 
High School graduated (Jiwa) 258▲ 265▲ 227▲ 1310 
Roads Infrastructure (m/Ha) 5,70▼ 11,94▼ 4,00▼ 12,32 
Group worker ratio 0,000▼ 0,135▲ 0,015▼ 0,030 
Training institute ratio 0,000▼ 0,000▼ 0,000▼ 0,002 
Workers business ratio 0,000▼ 0,050▼ 0,032▼ 0,059 
Factors Cluster IV Cluster V Cluster VI Average point 
Total home Industry 21▲ 48▲ 10▼ 15 
Agglomeration index 6,32▲ 16,43▲ 0,68▼ 4,37 
Total production (Kg.000) 31▲ 84▲ 29▲ 25 
Investment value (Rp.000.000) 33▲ 84▲ 7▼ 33 
Total worker (Jiwa) 173▲ 460▲ 168▲ 142 
Raw material (Kg.000) 45▼ 157▲ 22▼ 74 
Distance of  industry - settlement(Km) 1,76▲ 2,31▼ 1,25▲ 1,95 
Total unemployement (Jiwa) 28▲ 25▲ 25▲ 22 
Workers income (Rp.000/bln) 1.335▲ 1.350▲ 1.575▲ 1.326 
Total population (Jiwa) 1.972▲ 1.913▲ 14.869▼ 3.849 
Population density (Jiwa/Km2) 23,5▲ 20,0▲ 109,1▼ 35,3 
High School graduated (Jiwa) 329▲ 267▲ 6517▼ 1310 
Roads Infrastructure (m/Ha) 2,52▼ 10,07▼ 39,70▲ 12,32 
Group worker ratio 0,012▼ 0,010▼ 0,010▼ 0,030 
Training institute ratio 0,000▼ 0,000▼ 0,010▲ 0,002 
Workers business ratio 0,004▼ 0,000▼ 0,270▲ 0,059 
 
The weaknes of the characteristic in each development cluster was shown by the variables points. Symbol (▼) 
indicates weak variable. Otherwise, (▲) symbol indicates strong variables. 
Almost all cluster had a weakness in the labor union ratio and training institute ratio. It means that the training 
facility in this area is still minimum. Researcher found that cluster I does not have any industry that produce any 
eucalyptus oil while cluster II and III already has some small scale eucalyptus oil industry, Cluster IV, V, VI has 
well developed oil industry. 
Based on its location, cluster I consist of 13 villages, those are Waelihang, Waprea Hatawano, Namsina, Siahoni, 
Wanakerta, Waetele, Waeura, Gogorea, Sanleko, Waekasar, and Waenetat. Cluster II consist of 2 villages, those are 
Lamahang and Waplau. Cluster III consist of 6 villages where are Waemiting, Samalagi, Lala, Jamilu, Batuboy, and 
Savana Jaya. Cluster IV consist of 5 villages, those are Ubung, Sawa, Jikumerasa, Waepotih, and Karang Jaya. 
Cluster V and VI consist of 1 village only. Those are Waeperang and Namlea. 
3.3. Agro-industrial Development Plan 
Therefore some processes needed to be taken in order to plan the development of every cluster that aims to 
improve the quality and quantity of eucalyptus oil agro-industry in the researched area. Those are arranging some 
indication, interviewing stakeholders, arranging the final result based on the content analysis. 
x Planning indication based on the cluster’s characteristics 
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There were few things that need to be planned based on the improvement of the positive factors that affecting the 
growing revenue, quantity and quality of the product in order to develop the eucalyptus oil agro-industry. In the 
other hand, draft planning was arranged based on the reduction of negative factors that affect to the growing 
revenue, quantity and quality of the product in order to develop the eucalyptus oil agro-industry. 
Planning indication was arranged by considering the agro-industry planning based on the agro-industry roadmap. 
There were 3 factors on each phase on the agro-industrial development roadmap; those were Factor-Driven, 
Capital-Driven, and Innovation-Driven. 
 
Fig. 3. Agro-Industry Development Roadmap 
Factor-Driven phase required some compliance into the raw material, human resource, tools, production and 
access to the location of the nearest settlement industry as the basic forms of agro-industry. Capital-Driven was the 
continues phase that compliant all agro-industrial factor which relies on the investment capital and experts (unless 
the training center) is necessarily needed. In Innovation-Driven phase, Institute of science is the factor that support 
the innovation of agro-industrial development based on the application the latest inventions of agro-science. Cluster 
I has a lot of eucalyptus plant to be produced. But the researcher found that cluster 1 does not have any eucalyptus 
oil industry (Non-Agroindustry). Based on this fact, the pioneer on the development of eucalyptus oil agro-industry 
in cluster I should be coming from the society (factor driven) 
Cluster II, III and IV has small scale growing industry, but the growth of its industry is still dependent on the 
eucalyptus plants availability without considering the human resource ability (factor driven). Based on this facts, 
cluster II and III need to be supported to be on the top of Factor-Driven phase by maximizing the production of 
eucalyptus raw material. In other place cluster IV need to be supported into the Capital Driven phase since the 
quantity production of the eucalyptus plants is equal the eucalyptus oil industry needs. In other word, cluster IV 
need to raise the capital in the form of investment and human resource quality. 
Cluster V has the most excellence eucalyptus oil industry both in quality and quantity compared to another 5 
clusters. Although the human resource quality was in the same level with cluster I-IV, cluster V has more 
investment capital compared to the other clusters. It shows that it will better for cluster V to develop the agro-
industry based on the human resource quality and investment (Capital Driven) 
The facts that cluster VI have better human resource quality compared to the others. Doesn’t bring any impact 
into the eucalyptus oil production. Cluster VI’s oil production continuously decrease. Based on it, not only 
evaluating the weakness of eucalyptus oil production, cluster VI also need to put some investment which is going to 
produce some product differentiate. (Capital-Driven). However, cluster VI is not suggested to be classified as the 
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innovation driven since there are some factors that need to be evaluated based on the Factor-Driven and Capital-
Driven perspective. 
 
x The Masterplan based on the result of content analysis 
This Planning arranged based on the analysis of the interview transcript with stakeholders about the development 
cluster planning. Stakeholders deserved changing or completing the plan and cluster composition. So, the planning 
arrangement would be confirmed valid. Based on the opinion of the stakeholders and supported by the regulation in 
Buru. There were some corrections about the number of the village in every developed cluster. The result was an 
elimination of 10 villages from the research plan which has been drafted before because those villages were not 
focused on the development of eucalyptus oil industry but focused for other economical aspect. 
All plan was drafted to make sure it can summarize all preference from the stakeholders who were involved in 
the development of eucalyptus oil industry in Buru. Cluster I focused on the development pilot project from the very 
beginning because there was not any eucalyptus oil production there although the raw material had a very good 
quality and quantity. The development plan that needed to be held in Hatawano, Namsina, Siahoni, Waeura, 
Gogorea and Sanleko village were: the development of eucalyptus plant as the raw material, development of 
eucalyptus oil home industry with a modern tools, training facilitated by BLK (vocational Training Center) in 
Namlea, venture capital procurement to build the eucalyptus oil industry. 
Cluster II focused on the development of eucalyptus oil production in scale of agro-industry from the very 
beginning. Since cluster II had large area of raw material. These were the development need to be done in Waplau 
and Lamahang: the improvement of production quantity in order to maximizing the raw material, the improvement 
to the road access to the home-industry, the improvement to the number of the industry, the application of modern 
tools, the enhancement of marketing management so the producer is not dependant to the distributor, venture capital 
procurement to build the eucalyptus oil industry. 
Cluster III focused on the eucalyptus oil production in agro-industrial scale. The concept of its development was 
to improve the production quantity efficiently. This focus was chosen because villages in cluster III have small 
number production as well as the number of raw material. But in the stakeholders’ point of view, eucalyptus oil that 
produced in cluster III has a very fine quality. These were the development plan for the Waemiting, Samalagi, 
Jamilu and Batuboy village: the cultivation of eucalyptus plant and the regulation in regards of eucalyptus forest, the 
improvement on the production quantity, training facilitated by BLK (vocational Training Center), the enhancement 
of marketing management so the producer is not dependant to the distributor, venture capital procurement to get the 
more modern efficient new tools. 
In Cluster IV raw material efficiency in eucalyptus oil production in agro-industrial scale was developed. This 
focus was chosen because villages in this cluster have the large number of eucalyptus oil production while the raw 
material availability was not that much. Here were the development plan that need to be done in Ubung, Sawa, 
Jikumerasa, Waepotih and Karang Jaya village: the cultivation of eucalyptus plant and the regulation in regards of 
eucalyptus forest, increasing the group worker in order to against the monopoly of the selling price of eucalyptus oil 
and interest the investor, routine training facilitated by BLK (vocational Training Center), the enhancement of 
marketing management, procurement of worker cooperation, improving the Roads Infrastructure quality to the 
home-industry oil producer. 
Cluster V focused on the development of eucalyptus oil production in agro-industrial scale. The concept was to 
maintain the industrial activity. This concept iwas chosen because village that include here was not only has the 
largest eucalyptus oil production but also the largest source of raw material. Based on Stakeholders perspective, 
cluster V produced high quality eucalyptus oil in Buru. Here are the planning concepts that need to be applied in 
Waeperang village: improving the Roads Infrastructure to the industrial area, founding more of group worker, 
training facilitated by BLK (vocational Training Center), and procurement of worker cooperation. 
Cluster VI focused on the production of eucalyptus oil industry based in industrial scale based on product 
difference. This concept was chosen because the village in cluster VI only has least eucalyptus oil quantity 
production, and has least material which not enough to fulfill the production of its own area. Here are the concepts 
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that need to be applied in Namlea: more investment for the packaging process, special gallery as a display for 
eucalyptus product, founding special organization as quality control for eucalyptus oil product, an improvement on 
the packaging industry, recycling industry, finding more packaging group worker with some training from BLK 
(vocational Training Center) that centered in Namlea. 
Aside from those 6 clusters, there are 10 villages which was not focused on the eucalyptus agro-industry. Those 
are Lala, Waelihang, Waprea, Savana Jaya, Waetele, Waenetat, Wanareja and Waekerta. These villages were guided 
to other economic sector such as: farming, fishing, and the development of urban areas. These 10 villages got some 
role to support the development of eucalyptus agro-industry by giving some good road access, distributing the raw 
material and eucalyptus product. The visualization of development plan of agro-industry eucalyptus oil in Buru, 
shown in Figure 4. 
 
 
Fig. 4. Plan mapping for the agro-industry development 
4. Conclusions 
There are 6 characteristic of developed eucalyptus oil agro-industrial area in Buru. Those were cluster I that had 
no industry, cluster II that had small number of industry with a lot of eucalyptus raw material, cluster III not only 
had small amount of eucalyptus home-industry but also small amount of eucalyptus raw material, Cluster IV that 
had many industries with small amount of eucalyptus raw material, cluster V that not only had many home-
industries but also a lot of raw material, and cluster VI in which raw material was not enough to fulfill its own 
production need, but having better human resource quality with better Roads Infrastructure compared to others. 
There were also 2 planning group that was given to the 6 developed clusters based on the development roadmap 
of eucalyptus agro-industry, those were factor driven and capital driven. There was different planning for each 
cluster in order to reach the top phase. It depends on the phase, cluster characteristic and the result of content 
analysis. Training by BLK (Vocational Training Center) was necessarily needed for the worker in order to apply the 
latest invention and technique to maximize the eucalyptus oil production. Formal education center such as SMK 
(Vocational Senior High School) that focus on the production of eucalyptus oil is developed educated human 
resource eucalyptus oil production while university graduate did not willing to work on it. 
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